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Integrating Medical
Informatics and Health
Services Research:

The Need for Dual Training at the Clinical

Health Systems and Policy Levels

KeENNETH D. MANDL, MD, MPH, THomAs H. LEE, MD, MSc

Abstract RrReams of data pertaining directly to the core health services research mission are
accumulating in large-scale organizational and clinical information systems. Health services
researchers who grasp the structure of information systems and databases and the function of
software applications can use existing data more effectively, assist in establishing new databases,
and develop new tools to survey populations and collect data. At the same time, informaticians
are needed who can structure databases that serve the needs of health service research and who
can design and evaluate applications that effectively improve health care delivery. As long as
health services researchers and informaticians work in separate spheres, however, opportunities
to use data from health care encounters to improve care, expand knowledge, and develop more
effective policies will be missed. This paper provides a brief exploration of 1) existing successful
collaborations between health services researchers and informaticians and 2) needs and
opportunities for additional joint work in several core research areas.

= J Am Med Inform Assoc. 2002;9:127-132.

In the 1970s, the health services researcher” managed
data on tapes, rented valuable and scarce CPU time
on a mainframe computer, and often required the
assistance of a programmer. By the early 1990s, the
health services researcher had been freed, able to
harness the power of desktop computers running
database and statistical programs and, for nominal
fees, having access to myriad publicly available sec-
ondary data sets on CDs, such as the National Health
and Nutrition Examination Survey. Schools of public
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*Health services research is used in a broad definition that includes
public health research, epidemiology, and clinical research (see
Table 1).

health and other training programs in clinical and
health services research began to systematically teach
the skills necessary to analyze these data.

Today, reams of data pertaining directly to the core
health services research mission are accumulating in
large-scale organizational and clinical information
systems. Health services researchers who grasp the
structure of information systems and databases and
the function of software applications can use existing
data more effectively, assist in establishing new data-
bases, and develop new tools to survey populations
and collect data. At the same time, informaticians are
needed who can structure databases that serve the
needs of health service research and who can design
and evaluate applications that effectively improve
health care delivery. As long as health services
researchers and informaticians work in separate
spheres, however, opportunities to use data from
health care encounters to improve care, expand
knowledge, and develop more effective policies will
be missed.
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The Gap

Given the obvious opportunities for fruitful collabo-
ration between health services research and infor-
matics, why doesn’t it happen more frequently? First,
not enough researchers—"bridge” researchers—are
trained in both fields. Collaboration can be difficult
when informaticians and health services researchers
come together without the participation of bridge
researchers, who are familiar with both disciplines.
Often, communication is impeded by the lack of a
common theoretic framework or vocabulary. Also,
the gap is physical—health services researchers and
informaticians often do not work near each other.
Even when informatics and health services research
programs exist in the same institutions, activities are
often carried out separately. The physical separation
results in a paucity of communication. In some insti-
tutions, this physical separation is reinforced by the
perception that informaticians are “operations” per-
sonnel, whereas health services researchers are aca-
demic in orientation.

A disparity in approach to problems is another barri-
er to collaboration. Software development is an engi-
neering process, whereas health services research
and technology evaluation seek proof of effectiveness
and economy. Understanding whether information
systems are effective in health care delivery requires
well-designed evaluations. Stead et al.! provide a
framework for incorporating evaluation into a staged
system development. Not all informatics training
programs, however, equip their graduates with the
tools to implement these evaluations. The better part
of the informatics literature consists of articles
describing bench testing of systems in various stages
of development.? Studies evaluating an information
system when it is in routine operational use can occur
only in the last stages of an often long development
cycle. As more systems reach this stage, it will be
especially important for informaticians to have the
skills and knowledge to launch evaluations of the
impact of technologic innovations on individuals,
populations, and organizations.

Health services researchers have traditionally relied
on medical claims data for their analyses; until
recently, claims data were the only comprehensive
data sets available. Now, other data sources have
emerged, and tools from informatics are necessary to
access them. Health services researchers beginning to
use informatics-based tools in their work often do not
select appropriate technologies, construct robust data
models, use standardized vocabularies, or program

efficiently. Health services researchers are often ill
prepared to specify the technical features of a piece of
software to be developed. Again, training programs
in health services research, such as Master of Public
Health degree programs, rarely teach these skills.
Although institutional data repositories provide rich
clinical data sources, traditional health services
research training does not include design, manipula-
tion, and analysis of large relational databases.

Training that bridges the gap between these two dis-
ciplines will make students familiar with the lan-
guage and concepts of both fields. These researchers
will be in a position to lead multidisciplinary efforts
more productively and efficiently.

Core Research Areas

A brief exploration of 1) existing successful collabo-
rations between health services researchers and
informaticians and 2) needs and opportunities for
additional joint work in several core research areas
informs the discussion of what base of knowledge
bridge researchers should have (Table 1).

Table1 =

Definitions

Medical informatics is “the field that concerns itself with
the cognitive, information processing, and communication
tasks of medical practice, education, and research, includ-
ing the information science and the technology to support
these tasks.”?

Health services research is “the multidisciplinary field of
scientific investigation that studies how social factors,
financing systems, organizational structures and processes,
health technologies, and personal behaviors affect access to
health care, the quality and cost of health care, and ulti-
mately our health and well-being. Its research domains are
individuals, families, organizations, institutions, communi-
ties and populations.”?

Public health research addresses the mission of public
health which is to is to “fulfill society’s interest in assuring
conditions in which people can be healthy.”?

Epidemiology is “”the study of the distribution and deter-
minants of health-related states in specified populations,
and the application of this study to control of health prob-
lems.”8

Clinical research is “conducted with human subjects (or on
material of human origin such as tissues, specimens and
cognitive phenomena) for which an investigator (or col-
league) directly interacts with human subjects. This area of
research includes: mechanisms of human disease, thera-
peutic interventions, clinical trials, and development of
new technologies.”?
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Electronic Medical Records

The electronic medical record has been referred to as
the holy grail of medical informatics. Clinicians,
health systems administrators, and policy makers
would all benefit from having an electronic record
that can capture data along the entire continuum of
care. Such records would also be tremendous assets
for health services research. Currently, the medical
records of most patients are fragmented across mul-
tiple treatment sites, posing an obstacle to clinical
care, research, and public health efforts.® Even in a
single care site that lacks electronic records, the data
generated during the course of care are largely inac-
cessible for health services research, since reviewing
and abstracting paper charts is so labor intensive.
Electronic medical records afford a technical infra-
structure on which longitudinal medical records can
be built. These can then be integrated across sites of
care? and tapped by health services researchers and
those involved in quality improvement efforts.

Choices about the structure and content of these
records will have a profound effect on the accessibil-
ity and privacy of patient information. The records
will only be sharable if they adhere to standards—
standard vocabularies such LOINC and SNOMED,
standard messaging formats such as HL7, and
standard formats for image exchange such as
DICOM.> Health services researchers, health sys-
tems administrators, and public health officials must
become educated about these standards and make a
commitment to adhere to them. Record systems
must be implemented with proper security measures
to protect patient privacy.* Robust data models are
needed to ensure scalability of the systems and
accessibility of the data. It has become apparent that
waiting for industry to solve these problems may not
be realistic. Rather, an electronic medical record that
supports a full range of health care, quality assess-
ment, and research needs is likely to emerge only
through cooperative research and development
efforts involving both informaticians and health
services researchers.

New Approaches to Health Services Research

An important impetus for a fusion of health services
research and informatics comes from increasing
sophistication about the measurement of quality in
health care and the development of new types of
“customers” for information about health care quali-
ty, including consumers, payers, employers, and
health care providers.

The health care marketplace is increasingly interest-
ed in data on patient satisfaction, efficiency, and the
use of scientific evidence in medical practice.
Organizations often use such data without insight
from health services researchers on how to adjust for
trends and confounders. Provider organizations try-
ing to negotiate contracts are hindered by lack of
“real time” data on the severity of illness of their cur-
rent patient population or approaches to estimating
which of their patients are most likely to become cat-
astrophically ill in the next year.

A decade ago, health services researchers might have
focused only on questions such as whether a mam-
mogram or influenza vaccination had been per-
formed. Today, an increasing number of measures
require the use of clinical data that cannot be
obtained from claims data. Examples include new
HEDIS (Health Plan Employer Data and Information
Set) measures from the National Committee for
Quality Assurance, such as measurement of low-den-
sity lipoprotein cholesterol levels for patients with
known coronary disease or the percentage of patients
with hypertension who meet criteria for “controlled.”

At the clinical level, powerful information systems
can enhance efforts to improve quality, reduce errors,
and conduct research by collecting accurate and com-
plete information from physicians and delivering
such information back to them in usable formats.
Health services researchers and informaticians have
measured substantial improvements in the rate of
serious inpatient medication errors with implemen-
tation of effective clinical information systems.” An
automated outpatient reminder system improved the
rate of delivery of preventive services in a clinic,?
demonstrating the success of a collaborative
approach to choosing and solving a health services
research problem with information technology.
Another such success came about in the area of clini-
cal decision support. Intermountain Health Care
implemented a clinical decision support system to
help physicians choose antibiotics for patients in
intensive care.” The program reduced errors and
improved therapeutic choices.

Informaticians are beginning to guide health services
researchers in establishing data repositories and
implementing appropriate data models to support
large-scale health service research projects, such as
the Nurses’ Health Study. The input of informati-
cians has been invaluable in beginning to solve large-
scale health services research problems. One such
example is immunization tracking,! a problem for
clinicians, practices, health systems and public health
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officials. With immunization tracking systems, policy
makers will have data about what programs are
effective in improving immunization rates.

The most tangible evidence for the viability of a
fusion of health services research and medical infor-
matics is the fact that some delivery systems now
employ health services researchers to develop inter-
ventions and to measure their effects. In addition,
provider organizations and insurance companies are
increasingly employing physician medical directors
whose strength is understanding both methods of
health services research and medical informatics.
New directions in research on quality!! and cost
effectiveness!? become possible.

An unpublished study of such an initiative was the
analysis of variations within the network in severity
of illness and resource use for negotiation of capitat-
ed “risk” contracts at Partners Health Care (an inte-
grated delivery system of community and academic
physicians). This project relied on health services
research methods and on data obtained with the tools
of informatics. These analyses have been used to
structure different types of contractual relationships
that help protect physicians from the financial conse-
quences of adverse selection. In addition, these
analyses can be used to shift funds internally within
a health system.

Consumer Health

Over the past 5 years, it has become increasingly
clear that information technology will allow unprece-
dented advances in health care through leveraging of
a previously untapped resource—the patient.
Applications have been deployed that affect change
at the point of care and provide decision support-
both for patients!® and physicians.!* Doctors and
their patients are exploring the use of electronic mail
in the medical context.!>” Patients seek health infor-
mation on the Internet.!®% New approaches to med-
ical record systems put the patient in control of the
record.®%

Telemedicine may improve health services delivery to
consumers as well. In one application, for example, the
parents of premature infants videoconference from
home with a neonatal intensive care unit.?! As such
interventions are implemented, health services
researchers should be evaluating their effects on
resource use, satisfaction, and technical quality of care.
Bridge researchers are needed to keep applications
secure and to choose areas for intervention that will
maximize the cost effectiveness of new technologies.

Public Health Surveillance

An infrastructure to support fundamental change in
the health care system must include real-time infor-
mation about regional disease patterns and health
care processes. Current health information systems
fall far short of this capability,? despite readily avail-
able information technology to process patient data.
A recent focus on preparedness for bioterrorism,
which has been sharpened in light of recent events,
has thrown into greater relief the problems we face in
the absence of real-time information.”> Few surveil-
lance systems are automated. They currently rely on
manual reporting by overburdened clinicians.

Table 2 =

Knowledge Base

Access and equity for patient populations
Applications design

Artificial intelligence machine learning
Automated decision support
Biostatistics

Clinical practice guidelines

Clinical trials

Computer architecture

Computer networking

Computer programming
Cost-effectiveness analysis

Database design and administration
Data modeling

Decision analysis

Decision support

Electronic communication and messaging
Epidemiology

Hospital administration

Medical vocabularies

Operations research

Outcomes research

Program evaluation

Programming (JAVA and other languages)
Quality improvement

Scientific writing

Security architecture and policy

Study design

Surveillance methods

Survey design

Systems integration

Technology assessment

Telemedicine technologies

Web site design
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Small-area geographic variations in risks or out-
comes are difficult to analyze. A major effort under
way at the Centers for Disease Control is the National
Electronic Disease Surveillance System (NEDSS).?*
The goals of NEDSS are to enhance public health sur-
veillance through integration of surveillance systems
and direct electronic communications between
sources of data using well-defined standards. NEDSS
is working with HL7 and LOINC developers to
establish reporting standards and is beginning to
establish electronic connections between laboratories
and public health departments.

Future Directions

Both health services research and medical informatics
have much to gain from active cultivation of the inter-
face between these two disciplines. Health services
researchers can gain access to a wealth of tools, data,
and analytic methods. Medical informaticians can get
help developing new interventions and measuring the
effects of those efforts and other health care processes.

A logical next step would be a needs assessment to
estimate workforce requirements. Departments of
medical informatics should consider developing
close relationships with, or even hiring, health serv-
ices researchers, and vice versa.’® Two broad
approaches to bridging the gap between health serv-
ices research and medical informatics research are to
1) encourage cross-hybridization at existing training
programs with health services research and infor-
matics faculty in close proximity, as well as creating
new such programs, and 2) encourage and fund
research and researchers at the gap.®! Bridge
researchers need to have a core knowledge base to
tackle the challenges of designing electronic medical
records, developing new approaches to health servic-
es research, building consumer health, and imple-
menting a nationwide public health surveillance
infrastructure (Table 2). Providing training and
research opportunities will foster the development of
investigators able to capitalize on large data sets and
deploy 21st century tools that enhance research, pub-
lic health, and health care.
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